WELCOME TO HAWAII The Ultimate Global Gathering Place
On behalf of the organizing committee, it is my pleasure to welcome you to the beautiful Islands of Hawaii. Besides the beauty of the State, we are delighted to offer you an informative conference and stimulating technical sessions that discuss state-of-the-art developments in wireless communications and its associated technologies. This is our second conference and this year we are honored to have our sister society "The Applied Computational Electromagnetics Society" (ACES) hold its annual meeting jointly with us. With our emphases on the electromagnetic aspects of wireless communications, antennas, propagation, and microwave components, the joint activities with ACES are complementary and provide broader benefits and a more comprehensive program for addressing research and development needs of this phenomenally growing wireless communications technology. In addition, short courses and a plenary session will help further complement the technical program with broader presentations as well as with the basic educational and training needs in some of the emerging areas of this technology. I truly hope that you will enjoy your stay in Hawaii and find the prepared technical program stimulating, informative and of lasting favorable impact on future research in the wireless communications and applied computational electromagnetics areas.
Hawaii tropical islands offer ample opportunities to relax and enjoy the numerous tourist and sight seeing programs. Possibly more than any place else on earth, Hawaii offers a variety of activities that fit every need, taste, desire, and mode of relaxation. So, please take advantage of your stay and enjoy the breathtaking sites that you can only find and see in Hawaii. To ensure your enjoyment, however, we prepared a couple of very popular tourist attractions, including a visit to the Polynesian Cultural Center, the number one tourist attraction in Hawaii, and also a luau dinner as it is one of the traditional dinners for visitors. Our staff will be delighted to help you schedule other world famous and very popular site seeing tours including a visit to the USS Arizona at Pearl Harbor, Hanauma Bay Nature Preserve for snorkeling, and the north shore for world class surfing.
We are very happy to welcome you to Hawaii and we certainly hope that you will enjoy the breathtaking sites in Honolulu, and find the scheduled technical sessions stimulating and pertinent to our focus on emphasizing the significant role of electromagnetics research in enabling the next generation wireless communications technology. The conference co-chair, members of the organizing committee, the large number of the students volunteers, and I are looking forward to welcoming you to Hawaii.
Magdy F. Iskander General Chair
Taxi Service You can usually catch a taxi from any hotel. Restaurants will call a taxi for you. Drop rates are $1.50 and $1.50 per mile. 
THINGS TO DO ON OAHU
(Please inquire with the hotel Concierge for more information.) DOLE PLANTATION Originally opened as a fruit stand in 1950, it re-opened to the public as Hawaii's "Pineapple Experience" in 1989 after an extensive remodeling of its previous facilities. In May of 1997, Dole plantation completed another $125,000 interior renovation that simulates building facades patterned after old Haleiwa Town. Dole Plantation welcomes nearly one million visitors a year. Guests of the Plantation enjoy a variety of attractions and activities including the Pineapple Garden Maze, the Guinness Book of World Record's 1998 "World's Largest Maze;" informational displays and presentations about pineapple and the history of Dole; and the plantation center offering hundreds of unique pineapple related and Dole brand items, including the world famous "DoleWhip." Every week, Dole Plantation sells more that 3,500 fresh Hawaii-grown pineapple for consumption at the store or for shipment around the world. It is near Wahiawa on the way to the North Shore, approximately a 45 minute drive from Waikiki. Admission to the Dole Plantation is free. Admission to the Maze is $5.00 Adults, $3.00 Children.
HISTORIC CHINATOWN There are several ways to tour the historic Chinatown district of Honolulu, the oldest its kind in the United States. Contact the Chinese Chamber of Commerce at (808) 533-3181 regarding their two-hour tours through the area every Sunday morning. Additionally, the Hawaii Heritage Center at (808) 521-2749 leads tours through the area on Friday mornings.
HONOLULU ZOO A top notch zoo located in downtown Honolulu, this is home to a number of endangered and local species. In the last few years, the African Savannah has been attracting visitors with its 10 acres filled with African Animals. The zoo is 43 acres in total and is often crowded. Go early to beat the masses. USS ARIZONA MEMORIAL This is a lengthy trip; but, well worth the time spent. You will wait at the visitor center for a shuttle to take you out to the Memorial of the USS Arizona, the historic ship whose sinking by the Japanese at Pearl Harbor on December 7, 1941 marked the US entrance into WW II. The ship is still partially submerged under the water and the memorial is a marker seated upon the hull. The wait is longer the later you arrive and, including the tour, can take up to 4 hours. The visitor center has some interesting pieces of the USS Arizona's history to explore as you wait.
IOLANI PALACE
WAIKIKI AQUARIUM Experience life under the sea in its entire splendor. The Waikiki Aquarium is home to one of the most impressive collections of underwater species. View the chambered nautilus, a shark, exhibit, and the endangered monk seal all at one location. A recent $3 million facelift has brought a reef environment to the park. 
EMERGENCY NUMBERS

SC-3: DIVERSITY COMBINING IN FADING CHANNELS (Lal Godara, The University of New South Wales)
In mobile communication channels the received signal is a combination of many components arriving from various directions due to multipath propagation resulting in a large fluctuation in the received signals. This phenomenon is called fading. In this tutorial a brief review of fading channels will be presented, distributions of the signal amplitude and the received power on an antenna will be developed, analysis of a single antenna noise limited as well as interference limited system in Rayleigh and Nakagami fading channels will be presented by deriving results for average bit error rate and outage probability. The results would show how fading affects the performance of a single antenna system.
Then a comprehensive analysis of diversity combining, which is a process of combining several signals with independent fading statistics to reduce the large attenuation of desired signal in the presence of multipath, will be presented. The diversity combining schemes described and analysed will include selection combiner, switched diversity combiner, equal gain combiner, maximum ratio combiner, optimal combiner, generalized selection combiner, cascade diversity combiner and macroscopic diversity combiner. Both noise limited and interference limited systems will be analysed in various fading conditions by deriving results for average bit error rate and outage probability
SC-4: DIELECTRIC RESONATOR ANTENNAS, THEORY AND DESIGN (Ahmed A. Kishk, University of Mississippi)
Recently, interest in small efficient antenna has increased. One of the candidates is the dielectric resonator antenna (DRA), which is made of high dielectric constant materials and mounted on top of a ground plane or on a grounded dielectric substrate of lower permittivity. This antenna is more efficient than the microstrip antenna because of the absence of conducting edges. Also, wideband DRA are possible. The techniques used to achieve broadband DRA antennas are discussed. Some DRA's has achieved over 50% bandwidth. The short course provides an overview for the development of the DRA. The theory and design principles and the radiation mechanisms will be discussed. Several excitation techniques are discussed with their applications to different DRA types. The DRA array design and performance are also considered.
SC-5: FINITE ELEMENT METHOD IN TIME AND FREQUENCY DOMAINS FOR SOLUTION OF ELECTROMAGNETIC FIELD PROBLEMS (Magdalena Salazar Palma, Universidad Politecnica de Madrid)
The objective of this half day short course is to present the finite element method for the solution of electromagnetic field problems in the time and frequency domains. Particularly, the use of the entire domain associated Laguerre polynomials generate a time domain formulation that gets rid of the Courant stability condition and therefore generates an unconditionally stable time domain methodology without the time variable. Examples will be presented to illustrate the application of this new time domain technique. In addition, the frequency domain formulations will also be described and the use of Nedelec elements which generate a system matrix with low condition number will be outlined. Use of a higher order basis improves the arte of convergence. Finally, the use of an exact radiation condition in a finite element methodology will be presented for the solution of open region problems.
SC-6: USE OF HIGER ORDER BASIS IN SOLUTION OF ELECTROMAGNETIC FIELD PROBLEMS (B. Kolundzija, University of Belgrade)
The objective of this half day short course is to illustrate the use of higher order basis functions which provides faster convergence. This is also true for finite-element and also for time domain techniques. For integral equations, it guarantees continuity of the charge. Results are presented to illustrate this point. A higher order basis function has a higher degree of continuity. For example, the pulse function is piecewise continuous function and is a polynomial of zero degree. The linear triangle function is a first order basis function as it is a polynomial of first degree. A higher order basis in this context will then deal with polynomials of degrees greater than one. We will deal with polynomials up to the ninth degree. Therefore, use of a higher order basis not only guarantees continuity of the function but also a few of its derivatives. However, we have to very careful in dealing with a higher order basis. This is because the charge is discontinuous at the feed point of an antenna and also at the end of the structure where the current with the appropriate orientation either goes to zero or has a singularity. Hence, the charge is discontinuous. We demonstrate in this course that use of higher order basis over electrically large patch sizes offer a computational advantage as the number of unknowns scales quite moderately with size and frequency. This is true not only for the solution of the integral form of Maxwell's equations but also for the differential form. However, in using a higher order basis one has to be very careful as increasing the basis beyond a certain order may deteriorate the condition number of the matrix equation that needs to be solved for. Hence a compromise needs to be made between the choice of the order of the basis and the condition number of the matrix. It has been our experience that if the polynomials beyond the ninth order are not considered in the expansion, then the resulting matrix equations are quite stable and can be solved in an accurate fashion. Both theoretical analysis and numerical examples will be presented to illustrate these subtle features.
SC-7: APPLICATION OF GENETIC ALGORITHMS IN ELECTROMAGNETICS (Randy L. Haupt, The Pennsylvania State University)
Numerical optimization helps us find the "best" design for a given application. Traditional optimization methods are based upon analytical formulations that were derived to find a local minimum. Most realistic designs today, however, have many local minima and a large assortment of variables. The genetic algorithm (GA) has caught on as a way to optimize practical designs. This course is intended to introduce the student to numerical optimization, GAs, and GA applications in electromagnetics problems. 
